Studies addressing immunosenescence in the immune system have expanded to focus on the innate as well as the adaptive responses. In particular, aging results in alterations in the function of Toll-like receptors (TLRs), the first described pattern recognition receptor family of the innate immune system. Recent studies have begun to elucidate the consequences of aging on TLR function in human cohorts and add to existing findings performed in animal models. In general, these studies show that human TLR function is impaired in the context of aging, and in addition there is evidence for inappropriate persistence of TLR activation in specific systems. These findings are consistent with an overarching theme of ageassociated dysregulation of TLR signaling that likely contributes to the increased morbidity and mortality from infectious diseases found in geriatric patients.
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Introduction
Interest in understanding the effects of aging on host defense against infection is driven in part by the realities of current and future demographic trends. In particular, next year represents a watershed moment in the demographics of the United States: in 2011, the first members of the post-World War II baby boom generation (extending from 1946 to 1965) will turn 65. The number of individuals over age 65 estimated to grow to over 72 million by 2030-19% of the population and more than double the number in 2005 (Population Division, US Census Bureau, 2008). This "Gray Tsunami" lends particular urgency to understanding mechanisms associated with aging that may affect the health of older individuals. Although individuals over age 65 currently comprise approximately 12% of the population, they account for over 35% of visits to general internists, 34% of prescription drug use, 50% of hospital stays, and 90% of nursing home residents (Cherry et al., 2007) .
It has long been evident that older individuals are at increased risk for morbidity and mortality from infectious diseases (Yoshikawa, 1997) . While it is likely that comorbid conditions contribute to the observed increase in mortality (e.g. relative tissue ischemia from vascular disease exacerbating intestinal tract inflammatory disorders), it is clear that impaired host defenses associated with aging also contribute to increased morbidity and mortality. Substantial progress has been made in understanding of the consequences of aging on adaptive immunity (reviewed elsewhere in this issue); by contrast, the effects of aging on the innate immune system remain incompletely understood (Kovacs et al., 2009; Panda et al., 2009) . However, recent studies indicate that aging influences the function of pattern recognition receptors mediating innate immunity. Here we review the progress made in our understanding of age-associated alterations in Toll-like receptors (TLR) expression and function, focusing on reports in humans.
Overview of Toll-like receptors, pattern recognition receptors of the innate immune system
Innate immunity is mediated by a network of cell types, including monocytes/macrophages, natural killer (NK) and natural killer T (NKT) cells, dendritic cells, eosinophils and basophils. Activation of the innate immune system in general results in diverse cellular processes including phagocytosis and the elaboration of mediators such as reactive oxygen and nitrogen species, defensins, complement, and pro-inflammatory cytokines and chemokines that mediate the initial host response to pathogens.
The existence of pattern recognition receptors in the innate immune system was predicted over 20 years ago by Janeway,
